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CO 0 0 1] 

fg3ttS^-f h* (LED) *3j;0tU-1f-iS^'f H (LD) ^©^Jt^^ 
to 0 0 21 

GaN (SflSjtfU'^A) ^ft^^^a^^ffcSfflVifeWfifSat^'-f^t-H (LED) 
fli. Vfi6llfC7>*r:7 (NH,) S«<r^fc«t8^Jlllfc^«5it*B^^ffi (MOCVD) IC 

5GaNm*^*®0^ai4^^®*^OS;-d«lp]±T^C:i7&tt)7bv^fe (4#Bi¥2- 2 
2 9 4 7 6^i;^ffi) . ^tc. HaS«iaA»;r7 7gft5fS^t))&:ViK*fe;a:S*lTliS (B 
l^^gfl^O 2/1 7 3 6 9/^>yUy h) . 
(0 0 0 31 

V/)^bfS.ifiibCni^<0^m^m^'^X'bG aNf^^mi^M'i'iZitl 0^~1 Ccm-*© 

©SS^LED (f8^iS:g3 8 0 nm«T) T?ttfE{fl[{w*rL'Tf83ta^'v©iS^Sf*S:*:# < , 
^fir^ScD|ii®75<3Kae>6nTVi-5. ^^L ED-ee, GaNCD/'t^H^-Vy:^ (3. 4e 
V (XU^ hn>;}?Jl/ N) ) fCifi<75:5fc«)^?tB*^e>aHi$nfc5t*«Tflfi-C&S*6<DG 

[0 0 0 4] 

A 1 *-&tfA 1 GaN¥^#:lilC:feViTtt, jll^OWBL E D& ^Tffl V> etlTt^S G 

a.N^mi^m^^\zit^vxi^s,n<o^^of^^mmmx$>^tztb. ^(D^^mtG aN 
tttmLxmtim\zm<u^m^^x&^, mmtAi ^^tsi i immitm^m^rmm 

I im^<tm^mi^mmizh. m$&s.7.y ^ y hmitnzmm\^tcM^Bt(om.i^i)m^ir^ 

. c:©J;^;5:A 1 GaN*«(^®'1'»C5i4-r*5X7w y h<E&©f!t&|£^'r'^<, ± 
2g®{£a/t-y :7 7®S$i!fj5tA 1 G a NSiSSfw'bfflt.^en, taESffiiifFfB I I I 

^^mwmt(Dmiz. muj-^yyrm'Sim^Lxi.m^^^WLmiz^^m^^m^i'^ 5 

[0 0 0 51 

Lf)^LUA^(b. ±2&(D®iaA-;/ 7 T^*^tt7t«^JC43(riTt), A 1 ^"^tf I, I I jgl^ 

<b!^¥S#:^*>e^^$ns^^C;fel.iT». M^b^¥^<*:SS* tCJ4*5,l 0'" cm- * 
®ie5SgflDfe©*=bOig^ttOMtit>©LA»#5Ct*«-e#-r. 0!|A«lSmLEDa:^<Z) 
¥^«sfi^^^JC:fctiTtt, ^■Of!3feia$)5«ISTbTUSVi, WMO«fttSWri>^^®fr 

[0 0 0 61 
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A 1 GaNgfi^S^fC, Sf^lC.fcO/PI^GaNS/U-^T'f GaN7'J 
-©A I GaNgSJ^^-r-SCt^^^^SnririS (l^4#flFXSR2) . 
[0 0 0 7] 

b*^t^A«e>, JpmOaNi^A 1 GaNH=£fii6S$-a:«>t> GaNtAlGaN<D« 

^ 5 y ^ 7 ,j -©^af^ia;5«BiiTfes, 4#fc A 1 G a Ni<z) A I vt^)v»m(Dmm^m 

. ;pmGaNlcJ:-55te!aiROl^@*^raM{-^5. Sifc- A 1 G aN®^:g»JC0I^G a N 
[0 0 0 8] 

[##ffXllRl] TMOVPEtCiSA 1 xGal-xN/GaN'sxaeiitflJ 

©SIS (PREPARATION OF A 1 xG a l-xN/G a N HETEROSTRACTURE BY MOVPE) J , J. C 
ryst. Growth . 104 (199 0) , 533-538 ^^^^^^^^ 

-K (High Output Power 365niD Ultraviolet Light Emitting Diode of GaN-Free Struc 
ture) J , Ipn. I. Appl. Phys. 4 1# (2 0 0 2^) , 1434-1436 

[0 0 0 9] 

i^ffl-e-rc. ^g,14*«S»T*^'3d7 5yi'©35:V>JpmA 1 GaN«:Wr* I I im&^m 

[ISS * fiS^-t ^ * © ^ig] 
to 0 1 0] 

■ (1) sfiiCA 1 N^^e^ssgi^^bf^j*^.*®. wi.%\u\^m^Mmm^.(nKu^o 

a, ,N (0^x1^0. 1) *^e*sm2g<k<K»¥^^^S*5J:af^m2Mfki^¥^«:^ 
±®Al.,Ga,..,N (0<x2<l7i^Ox 1 + 0. 0 2 ^ x 2 ) 6)5:^^ 3 gflS^^M^ 

(2) °^2i{bf^i|&^#S*<A l^i^OiSVim^tA 1 aS©ii5lr^fS«*^&ifeSJlt«:'Hp 
©frs±l3 (1) I3«©I I I Sl^ft'fe^^fl^^^. 

[0 0 121 . ^ - , 

(3) m2g<big!li|£«*®3&<A l,,Ga,.,,N (0^x1^0. 0 5) b 3* « ^ <!: ® 1^ 
|SfrS±ffi (1) (2) CSBISa)! I I i55^flS«fe¥SI«£3g^. 

(4S°S2^fbi^¥^#:®j5^A 1 .,Ga,.,,N (0^x1^0. 0 2) Ji^e^ftS :i t 
Slt-r*±S (3) I 

(4) ODl^-rn^^-JU-ISic© I I I 

(6)^i2^ft;^¥^^®©i5'S*^1^4 0 0 nmTS5ili:*^^i:t"§±l3 (5) IC 
IBrn© I I I fit^^kigJ*^*^^. 
(7S^S2i^bife^^<*®®J^^**l~3 0 0 nim?*^c:i:€:^tai:1"S±IS (6) C 

lem© I I I si^ib!a¥^{*^^^. 

to 0 1 71 
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[0 0 18] 

(9) ±13 (1) ~ (8) (D\,-^-rni!f^-m\z.fRm<D I i im^itm^mwrn^ffoms^it 

[0 0 191 

(10) ±E (9) IB«E®I I I jS^M¥3lflJ^5fc^i^2rWbT;5:-5f!3t3^<*-H. 

(1 1) ±ia (9) ^«c®i I im^itm^mwmtftm^^^vxtsi^u-if-y-ct- 

(12) ±E (1) ~ (8) ovj-ftiA^-isfciE®® 1 1 imii<tm^m#-m=f^mvx 

[0 0 2 0] 
[0 0 2 1] 

a,..,N (O^x 1^0. 1) ;i^f>;&;-5m2^fl:ife^l^«#PT'fe«3, 3ttAl,,Ga,.,, 
N (0<x 2<lA^^.x 1 + 0. 0 2^x2) ^75:^^ 3 S^b^l^^frUT* cnSK: 

j:-pt*5Sw©i I isi^fl:!fe¥^«:^^**^«3c$n5, I I immim^mwm'T- 

[0 0 2 2] 

Cine.©! I I :K^ibi^¥^#:<^fi!tS*a«i|#tc:K^$n-r. mocvd (^^^Mft; 

#miififeS^) . HVP E. (A< H7< KMffifife;^^) . MBE (^J-^ilX If ^'^S^-^ 

cvD^Ttt, 'j7:i?7.tbT*^ (Hj) sfctt^^ (N.) , I I immnx$>^ 

G ailtbT h <J:jt5^;P-:tf U -t^i* (TMG) ^feahUX^;i/^U':7A (TEG) . Al 
agi:LTh'J^5^;l'T;l'S-C7A (TMA) Sfctt h 'J X^/PT-'l'S =C7 A (TEA) , 
I ni^tLXh^J >i^<yi^ (TMI) h 'J X5^JK >i^'i7 A (TED . 

VS6li^Tfe5NiIitLT7>tx7 (NH,) , tK7v> (N.H,) /i<i:;!»<ffl e> tl 
5, H-/t> hiiLTa, nSllCttS i M^s^^: LTt / > (SiH,) ^Itlii 

'J'yv> (Si,Hs) GelSntUTy;PV> (GeH,) Srfflt^. piitCttMgl^ 
i^i:UTtt0iJ;i«tf7.->i'P^>:5^vXx;W^i^^->'i7A (Cp,Mg) *fcttt:*>^X^ 
;i/«>i; D'^> j?i;xx;p-7i»^:^->"^A (EtCp,Mg) 
[0 0 2 3] 

SfiCH. •y-^r'fTm^a (AljOa;A®, Cffi. M®, R®) . T.tf^-Jl'^^S 
(Mg A 1 ,04) , Z nO^^fa. L i A 1 Oj^^S, L I GaO,^^S. MgO^^ 

^uii(om\tm^f^^^ si^^a, sicm^Si. GaAsm^a. a i Nm^a, g 

Iri L :t 7 ^ S L fcS^T * o T t) 
[0 0 2 4] 
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o mi^M^mi^mommito. o o i~i Mm*J5Fsi><, s6>ics?*b<tto. o 

05~0. 5 Mm-^feO. <i#JC»SL<ttO. 01-0. 2 itm-C&S, H 1 ^-ffclSl^l^^ 
[0 0 2 5] 

T, MOCVD}ilCJ:DSji"rsCt)5«T#S. Bl6:gaStt4 0 0-1 2 0 0"C*«»SU 
S^fCifF*b<tt9 0 0-1 2 0 O'Cro^HT&S. fiicSiaS*«±IB$6ffl-r*-5i:A 

^-vUy^fXTfftSHittl 5-3 OU^/ hJI'/ii-^ NH,ttO. 5 — 2 U y T 
MAtt4 0-1 0 0 tJU/iJ-fCSSSb. MOCVDfiStSjPl'i©£E*ttl 5-3 0 kP a 

[0 0 2 6] 

laii X. T 5 1> © t . 

[0 0 2 7] 

^2g4b^¥^fi£@tt^<0±K:a*nSB3gflSigj^js^flsM©A 1 GaN®te{t^f£* 

fiM § ■& -5 * k: eJ^S-c » s . 

[0 0 2 8] 

A 1 <fe-&tfA I GaN0*iaSC*5tiTtt. A I <!:NH3i:0SJ6tt>!><^< > A 1 tt-^-f 

fcJi>, A 1 G aNigatt^aM3&*ia<?&:?)-^-roi. MOCVD^;gi*t J;SG a NfiJog 

ts.^o GaNfi£S©SJ»i-Ctt, GaNO^SttiliS^^*Jg^LT43e>-r, SB^J-WCfetttC 

LTili^lS»w;5:5 (C O J; o tc:^S^{C«l:&l6)fi!cfi3i><^gaW!&^fi^- H ^G a Nfi&S^: 
- Kii^^dtl'-rs) . — A 1 GaNBK:g-Ctt> ^il®¥S<b**G a NCitli^UT 

^g^-H*A 1 GaNfiicS^-HtP?^c:<i:»C-rS) . 
[0 0 2 9] 

GaNiiA 1 GaN0C:<DBEi*- H©SV^*<A 1 G a N^SJClBtt^ 
S*<#-<;a:SM@-e*sc:<h$mttiUfc. ^:!^r«i]®fi!&fi^-H*^^viA i GaNtt^fi^** 

fl4L-^-r<ri, «i*|S]®figS^-H*«!iHriG aNttA 1 GaNttttfeUT^te^^ 

[0 0 3 0] 

m2mi\im^mi^m'S:Xtl^Z.tiZ^D. m3^fli*^^^«s:^©A l GaN©?;O^RKS 
*<GaNfigg*- HtC;5:OSfi[^Sj5^{£iSb, ^S'i4ttlS)±-r So fJi*)^ A 1 G a 
:B©^:l«0»i^feGaNfi£g^:- K tcf S d <J:;5m&^m{gMtC'i5.S |g2Sg4b«Kj¥ 
se^^^*»»VitB3Sfk!B!Ii|&^#®<0A 1 GaN®laj»I^«-H*<A I GaN^-HKl 

[0 0 3 1] 

^3gft:ig)¥^^*J10A 1 GaN©Mfife:B*-K*GaNjRS*-H{c:-rsfcJ&{;:tt 
. ^2g'(b'^##(*®©A 1 G a,.,,N©iafil4«« OSxl^O. 1 *^jlfFS b < . $ e> 
{C»SL<tt0^x 1^0. 0 <l#lCjf?SL<tt0^x 1 ^0. 02Td&§. x 

1*^0. 1 J:0:fe#t^tm3M{l:ife*#«^®ttA 1 GaNEgg^:- HA<^</j:«5. M3^ 

{bm^mi^m<om&mm<ots.iA^^ffiM<u?>. -r?&t>^m2S{b^¥^#@(^GaNa> 

[0 0 3 2] 
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[0 0 3 3] 

®*> e» OKS**^ 2 2 0 nmTfA 1 ifim'>V. iSBf 2T?ttS97 0 nm-e^iP-bT^^S. * 

[0 0 sU] 

^2^{b«a*^<*fflOiP$ai~5 0 0 nm*«»$U<» S etcjif * L < tt 1 ~ 4 0 0 
nm, #Jcjif*L<«l~3 0 0 nm-r*^, 1 nm J: D iJl-* 3 
ffi^S*Ttf'5^^*«)a:<^Sfc8e>ifFSL< J&:Vi. t-tc. 5 0 0 nmi 0 JP^^^^ttm 3 

[0 0 3 5] 

^^(DM-^nfiM'hm^^mmom^tMr^, ::<D^m\zm^ii. m2^^kigj#«*jif4 
Aii&m0m^^m^tA\mm<Dm^mm,tii^tE-r^ctizi3i^. m2^it^ 

[0 0 3 6] 

B2Sfb«!l¥^*^^*riS«^-e-SIS®fi)6Mffitt8 0 0-1 2 0 OTCj&tffSK, S6 

icjif tti 0 0 0-120 o^ro$BffltcPM-r5. c:©fig:giag®ffli^Tfj5£SS-e:n 

X-C^SH^ttl 0~2 0 'J .y HJl'/i)^. N H, « 2 - 4 U y TMGtt2 0~l 

0 0ti=E)l/». TMAiiO-^Z 0 ti=h)V/^X^I^r^. MO C VDjKS*Frt©E*tt 

1 5~4 0 k P airiBS-rS- 

[0 0 3 7] 

«3S<k<fei|£S*|s:®*«i^-rSA l,,Ga,.,,NtC:feV^T. x 2«0<x 2<1T*S 
Cttm^LK. ^^iZiif^L<itO . 02^x2^0. 5 t?* 0 . IfJCjfFS K « 0 . 

0 2^x2^0. iT*5. z.0mmiz$>tn-£, f^3^it^^mi^m<o^^mt&!ifX'. 

A I fflfijft^lH^ttx 1 +0. 0 2^x 2T*SCt**»*L< , ^ 3 g<b'^¥^{i|fS.© A 
mi^m(DA l#WS*m3M{fcife#^#:^©^nj;0/h$<-r-5ili:{CJ:oT. ^3^^t 
[0 0 3 8] 

^ 3^{bt>i|i^ft:®<DMlP«<^f-ISS^ti;5:U*^ 0. l ~ 2 0 m m;5<(f * L < , $ 
<C»SL< ttl ~ 1 0 1 MmtA±«i:JPM{Cbfc:J&7&<^ait©^JiF^A 1 G a 

[0 0 3 91 

^fcm3^M*^(*J@fCttni!^Si!&TfeSS i4ixi0"~ixi0"/cm» 
ommp^X'Sbtiiti^-'fvxhBiii^^ifi^ 7>F-:?' «ixio'^/cm») <o;&*«fi» 

[0 0 4 0] 

Mi3mft^^Mii^M^M^-&?>fSi<D0St.mm.&\A. s o o-i 2 o o'Cidf$?^L<, $ 
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6fc:»^b<tti 0 0 o~i 2 0 orc^Hfciag-r-g). c(r>fS.mi&mmm^i^^&^-^ 

NH,tt2~5 'Jy hJP/ii-, TMGtt 1 0 0 ~ 2 5 0 m ^:-H'/4J", TMAas- 
1 0 0 M*JJ'/^^T?«f&t-«. MOCVDj3cSjiFl*i®BE*ttl 5-4 0 kPatCHSfS 

(0'0 4 1) 

iJ5>gfc;S:i;TGe , Si. Mg. Ca, Zn, Be, P, As ^^UBtS.^(r>7C 
[0 0 4 23 

m 4 g<h«fe tt B w i: -r s ¥^#:x A-f ;^ tcjs i; T n s . a- 

bfc@T*S. ^4^{b«fei|£^*J:® 4tt, hiin>:^i7 hM5, n 5 y KJl 6 . 383t 
[0 0 4 3] 

nS!3>^'i^ MS tbXttA 1 *^tfA 1 .Ga,.,N (0<a<l, »SU<ttO< 

a<o. 5, s6fc5f*L<tto. oi<a<o. 1) u^'^^m^mwm-r^^^. A \ 

mfi)£*<±IE®ffll^T?*«i:, 3t!aiR^ai®I-C#, $^/^^flll*«#e>n 
tiSF-ySl X 1 0'»~1 X 1 0"/cm», fi'*L<ttlX10'» 

~ 1 X 1 o"/cm'OMT^Wr-St, m<if35;:*--5 y i^glMOilUt, i^^yd^^SI* 

lr>*t, 0. 1 ~ 1 0 /im75«jffSL<, <fcOiifSL.<tti~5 MmtfSS. iljP;5tJ:©i[ffl 
to 0 4 4) 

JriM^iUTtt. Al^Ga.-fcN (0<b<0. 4. ifFSL<tt0. l<b<0. 2) <D 

;ST?»Sl/Vi. nM^7y HSoMJPtt, itffclSJt Sti;S:Uj!>«. ifF*L<ttO. 01~0 
. 4tfmT?*0, «kO»SL<ttO. 0 1~0. l/zmT*5. n 7 y KM© n S H 
-^iS^ttl XI 0"~1 X 1 0"'/cm»*<ff^L<, J;OJfF*L<ttlxiO"~l 
X 1 o"/cm»-c*S. K-T'M^tc:©®!!-??****:, mifF;&^®1±©«H#;feJ;i;^ 
^©ftMlEiSM©^-e»^LVi. > 
CO 0 4 51 

^5teffl7 iLTtt, ^?te-i7i$g7&<3 9 0 nmfiilT, »*U< «3 8 0 nrnfi^Tt;* 
^^"^ii^itm^^W^ »*L<ttGa,-, I n.N (0<s<0. 1) ©M^tig3¥#**:75< 
#6KfSn5. f65fel©ISJP«!:LTtt. 4#k:lSj£$n36:U;J<, g^^js6m©^6nsga[©K 
IP*<#frf6n, {?i|x«jf*L<«l~l 0 nm-efeO, ck L< « 2 ~ 6 n mtf^S 
. BiJP7i«±IBiefflT*S<!:^3tm*©.^,T»SLli. ±E©cfc5?i¥- 
Si^JI^F (SQW) ^j§©ft!HC, ±gGa,., I n , N €r#FJi <»: LT , C©#FMJ;OA* 
> H^-f 2/:/x*;i/=^J-3&«:*:#v^A I ,G a,.,N (0^c<0. 3*^ob>c ) 

[0 0 4 6] 

A 1 .Ga,-.N|^g®©^Siagtt8 0 0 t:ti±©iag!7&«iif ^ L < , ^e»Cj8'*U<« 
9 0 0- 1 2 0 Ot:T'fijcgi^-ti:S<»:@Stt7>«^»C;5:-5fc*<ff^H,io Ga I nN^j^F^ 

tteoo-goot:, iffsu<«8 o o~9 o o'CT^gs-frs. ■r>&:t>^MQw©^s 
* aw f s * t tt® T^jcMS « ^ fb s -a- S t d<?F * L t» . 

6 



2003-354237 

[0 0 4 7] 

<tt, AlaGa.-jN (0<d^0. 4, ff*L<ttO. l^d^O. 3) ©"bOD^t^tf 
ens, pM^75/K®35«, il©J;o;a:A 1 GaN*^e>;teSi» 'J7©iB 

01-^0. 4iiinn?*0. a:OSf*L<ttO. O2'-0. Itfmtfa&S, pMi^^yFH 
<Opm\^-:fm^\t. 1 X 1 o'*~l X 1 o*Vcm»*W*b<, J;0«fFSb<«lx 

1 o"~i X 1 o"/cm»-c»s. pSH-yas*«j-sieffl-e*st. leatt&teT 

c: < p ens. 
[0048] 

pl!n>:^^ t LTfi. i>;5:< tfeA 1 eG a,.eN (0^e<0. 5, «=*b< 
tt0^e<0. 1» J;O^P*L<tt0^e^O. 0 5) ^£■&^T;S:-5^^b^fe¥^#®•T?* 

SHri. pS? H--/^ 1X10'»-1X1 0"/c m»©»S-e. »*b<tt5 X 1 0'» 

~5 X 1 O^'/crn'Oiga^T^WLTti-Sa:. m»;^*-5 y iJ^SMOi^Jt. tJ7 7 «y 

i-iT&t, m^iitff^vKitueiffimiifioti^o mmit. ^tzm^^ni3.\,^iifi. o. oi-o 

. 5 i[im*«»Sb<, J:D»Sb<tt0. 05-0. 2MmT»«. KP*«C©iaHT<fe 
[0 0 4 9] 

[0 0 5 0] 
[0 0 5 1] 

m&mmit, mj^imm^mmm (tem) js^CcfcosR*^. 

^^©A 1 Itfifee. HHA 1 G aNSffltiX, X^;Pip-^J-^SX^^^^^^i-«f (EDX) 
fcJ:0*«&;^cEDX^SH:i:X^[2l*f*^e^J5SA 1 m^i:<om^^^^fsbX^^ > Z.<r> 

l5^a:*fflCiT^is©ig^&M©EDX!figit*A 1 «a^fcm#tfc. 

[0 0 5 2] 

0 3ji2|s:|iji«sj-ciif^ufc I I im^\tm^mw%%m=i'<Dmmmm^m^m\z7ti-tm 
T?fe*. ^:©@K:*3ViT, I I im^i\im^^^m^m=f-\ts ii-7 7'f ysisi o±c, 

no. 2" c:©-*J-7 7<7Sffi*MOCVDgg©U7^jJ'-{C-fe'y hL, tK 

%nm%^-QU^^ 1 0 0 or-ei Qii^m%m\^. iyyr^7mk<D^ tj-=->if^n^3i 

[0 0 5 3] 

'A\Z1}-±Zf'^U§l'S: 118 0'C*T±#^-&A ligtUTTMA. NiltLTNH,* 
«I^LTA 1 l4f)^ibU^f^l^im^^i^m 1 ^m^Lfto U 7:«fX©H, S2 2 U 
yh)l/if, NHjSrO. 5 'J y TM A* 8 0 /t t;l//^i-egt^ MOCV 

DfiJtSiPrt©EE^jttl 5 k P a tL, KJ1*?J 3 0 nm©A 1 NHSS^Ufc. C©®ttS 

[0 0 5 4] 
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mi^{t^^mi^m^&^. •y-fe7':J'©SgS: 1 1 5 O-CfCfiSltLT. TMGtNH, 
S:SgU^*<&G aNS^J^^Lfc. ^-V U 7';!tfX(DH, S 1 5 U hJb/iJ-, NH,S2>J 
yhJU/^. TMG« 5 0 MO C VD^g«p|#gO!)E*tt 1 5 k P a 

4 0lCcfcn«^^2 2 0 nmT^ofc. ^- LT^ 2 g<kijs|£^i4sg±i*:<D¥J^fflfi!6« A 1 
[0 0 5 5] 

SlhftS. IklZTMG. TMA^«i^UTJP$^<j3 Mm<7)7>H-^A lo osGao 096 

H3S;2 U TMG* 1 5 0 TMG« 2 0 *;P/iJ"Tf«jS&L, 

MOCYD^mi^Pi<0&tHtl 5 k P a i:bfc. 
[0 0 5 6] 

®3S^k^ii£»«:^^fi^f3^:giaSl 1 8 OrCD^frT. TMG. TMA, H--/'?> 
h:tf::^fc>'7> (S i H4) ^XSffl^K JPS 1 . 5 /imOS i?£7xi0"/cm'l< — 
yvrc A I o.QiG a o,tiiN^^<bf3:^nmzi>^i7 hg5 SJ^^tfc. =l^-\' "J TiJXOHi 
* 1 5 U 2/ NHj*2 ij •> hJP/^, TMGi£ 1 5 0 m TMA* 2 

0 MOCVD^Sj(^|^©E*«l 5 kP at Lit. 

[0 0 5 7]' 

nZl>5'i^ hB^g^fC^fiiaSl 1 8 0'C®^frTJliEf:y:^fCTMG» TMA, NH 
3» SiH,Sfflt», S i *5X 1 0'»/cm» K-:fl/fcH-:/nS!A lo.isGao.ssN 
<};0:^SnS^7y 6 ^£ 5 0 n m®KJiT?ldGS;^-li-fc. iOnili'^y H®tt=*^^ U 
7 IB i; ii * ® i: b T ffl f -5 . 
[0 0 5 8] 

®^^f;^K:TEG, tmi, sih,. ^^^I' U 73!J;^{cn, s/B^^TSIJt® 7 

S^-arfc. iSSl 0 0 O'CT, S i SSXl 0 "/ c m' T K-:/Lfc A IcGa^jN 
J:0)5:SM®* 1 5 nm0igjSTfi!£g$-frfc. 8 0 OX:\Z^mVX> T^H 

~":^©Ga,.os I no.o96NJ:O^S#p®*5 nm©IKffT^:l$-a:fc, dOglfPSS 
lEl^OiiL, SmfCi^llS^meLfcMQWmiit tfc. ^:fel^gg fC n ^^Hfi^^^fe H - 

3 nmT7>K-:/®A 1 g. , G a,. 9 + y * 1 0 0 0t:i?J^^Lfc. 

[0 0 5 9] 

j^tiTl 1 0 Or-e, Mg<^ 1 X 1 0»«/cm' K-^LfcpSA I 0 ,5Gao.75N<k 
0;&:SpSi^7y l<^8 S 5 0 n mfiD^^Tfi!£S$-e-fc. C<DMttnS^7y t^StiPIb 
<, UTIHUIiii&ltbTf^ffl-ra. a^lc. pS!^7yHB±lC. IIOOICTM 
g^5xiO"/cm' K--y''U)tpSGaNJ;tl*-5pl!3>^'i7 hJi9$0. 1 Mm 

[0 0 6 0] 

sagfbi^its^fltMoite&sgsaiijtbfctj:^. 9x1 o'/cm^-efe?). \s»jS:S5 

[0 0 6 1] 

nM3 >:J'i7 hl*3.tatpilrJ >^7^ h BJ-^n^^nM®^ cfclXiE^* CI 

ia:^|pltC2 0mA^iiS-&fcB#©^3feai:trtt3. ImWT^O, 165^ 3 7 5 

8 
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[0 0 6 2] 

mmm 2 ) 

TTMA*3cfcl/fNHjS«^^UTA 1 N Ay 7 =f ^ U 73!f 7.©Ht $ 2 2 

VyhJl/^. NHjSO. 5 U y h^P/^J". TMA^£8 0 MOC 
VD^gJFrtWBE^ttl 5 kP atbfc. l^Ji$(|3 0 nmOA 1 NBSaJiUfc, unfit 

[0 0 6 3] 

(JtiS!0iJ) 

M2^<bJ^2i^#<ifi2i£j^^;s-&;^(riu;^i.tt^ia^sii ti^^icLT, m^ft^^^-i^m 

^Sf^iULfe. J:®^3t:J^-f;t-H^^©fg5tai^Jtt, 2 0mA^iiBtTO. 3mWV$> 
0, tf-i^ac:Se3 7 5 nmTfe^fc. 
,[0 0 6 4] 

mmm i tissue. mm^m^xf^2:&^zff^3m.itm¥miiim(DA i afig^ao^ufc. 
■eo^mss 5 ic^-r. A 1 2 &{tm^m»mifi^iEiiir\z. a i ss3&«is 

[0 0 6 5] 

SI6». ^%^Jl«J:i;itli^{PJ0!)^2«J:CJC^3^^b4^¥^(i|Ei§<QA 
7 7±»c:/Dy hUTifc^bfc0T?*s. ^ 1 ^^t:4&¥^fl£BJ::*gbTA i &m(Dm^m 

[]SIII±©fiJfflPlffi'l4] 
[0 0 6 6] 

[0 0 6 7] 

[01] I immi\:<^^^i^mi'o-m<Dmm^wt\siS6f}{z^-rmi!$>^. 

[03] ^js«»jiTSSfPtfc I I immtm^mi^ni^m'f-<omm^m^mz^i^it 
[04] iis£6«jiTSf^ufc I I im^{t^^mi^m^<D^^<DmU':>^^miz^if 

SA 1 Mei£^^t)Lfe0T*'5. 

[0 5] it^m-vmiipLrci i i ®i^<bi^¥^«i:^^©iE^<^s;S:ofciimtc*5tj-s 

[0 6] |IM^«cl:CKJtli£0!l (Cubit's* I I I£^^<b(^¥^^l^'7-4'<DA 1 m^&Jtli!^ 

[?a=^oitt^] 

[0 0 6 8] 

2-m2^{l:!^¥©fl:B 

io-.»s 

2 0— 1|@ 

3 0-iES 
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